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Abstract 
Purpose: Assess the physical activity and BMI levels of children in the United States, 
Sweden, and Australia. Methods: 1,954 children, 6-12 years old, (711 American, 563 
Australian, and 680 Swedish) wore sealed pedometers for four consecutive days. Height 
and weight measures were obtained. Results: Descriptive data for step counts and BMI 
by sex, age, and country were calculated to determine activity levels and BMI. Oneway 
ANOVA for step counts and BMI between countries at each age and sex found that, in 
general, the Swedish children were significantly more active than the Australian and 
American children, and the American children were significantly heavier than the 
Australian and Swedish children. For boys the mean step counts ranged from 15,673-
18,346 for Sweden, 13,864-15,023 for Australia, and 12,554-13,872 for America. For 
girls the mean step counts ranged from 12,041-14,825 for Sweden, 11,221-12,322 for 
Australia, and 10,661-11,383 for America. The activity curve is somewhat level during 
the preadolescent years. The rate of increase in BMI with age is much greater in the 
American children than in the Swedish or Australian children. The percent of American, 
Swedish, and Australian boys classified as overweight/obese was 33.5, 16.6, and 15.8, 
respectively. The percent of American, Swedish, and Australian girls classified as 
overweight/obese was 35.6, 16.8, and 14.4, respectively. Correlation analysis found few 
significant negative relationships between step counts and BMI. Conclusions: American 
children tend to be the least active and heaviest with the greatest rate of increase in BMI. 
The Swedish children are the most active group followed by Australia. Swedish and 
Australian children maintain lower BMIs throughout their prepubescent years than do the 
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American children who have a greater percentage who are classified as overweight. Key 
words: Physical Activity, Overweight, Pedometers, BMI 
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Introduction 
Paragraph #1 Understanding how activity levels and body composition of 
children relate to a healthy lifestyle is a growing area of research. There is much concern 
about the rapid increase in the percentage of overweight and obese children found in 
many countries. For example, in the United States the percentage of children and 
adolescents who are overweight has more than doubled in the past 30 years. 
Approximately 11% of children and adolescents are classified as overweight or obese 
(22). In Australia obesity and overweight levels are reported to be between 19% and 23% 
(3). In Sweden, adolescents ages 12, 15, and 18 years are reported to be 12.3%, 11.6%, 
and 11.4% overweight for boys, respectively, and 6.8%, 5.5%, and 4.8% overweight for 
girls, respectively (1). It is apparent that obesity is certainly a concern among many 
developed world countries and that a better understanding of activity levels and obesity 
levels of youth is an important area of study. 
Paragraph #2 In a review of the relationship between physical activity and 
obesity on morbidity and mortality Blair and Brodney (2) concluded that “regular 
physical activity clearly attenuates many of the health risks associated with overweight or 
obesity” (pg. S659). Previous research has reported that adolescents show a decrease in 
physical activity as they age (10, 13). Similar studies related to the activity levels of 
preadolescent children show a decrease with aging (6, 8, 12). A recent study by Trost et 
al. (19) found that a decrease in physical activity begins in children as young as 1st-3rd 
grade.  
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Paragraph #3 The purpose of this study was to assess the physical activity (as 
evidenced by step counts) and Body Mass Index (BMI) levels of children in the United 
States, Sweden, and Australia. Physical activity and BMI have been studied as separate 
variables and in relationship to each other. This comparative study offers insight into the 
activity patterns and BMI of children in different cultures. 
Methods 
Participants 
Paragraph #4 Participants were children, ages 6 to 12 years, from schools in each 
country. Schools in each country were selected based on their accessibility to the 
researcher and children in each school volunteered to participate. This convenience 
sample represents a small portion of each country and caution should be taken when 
making generalizations regarding this data. Children representing America were from a 
moderate size (400,000) urban community in a Southwest state. Children representing 
Australia were from a large (1,000,000) urban city in an east coast Australian state while 
participants from Sweden were from two smaller (60,000 and 20,000) Southwest coast 
communities.  
Paragraph #5 American children consisted of 711 total participants (386 girls, 
325 boys) of varying ethnic groups (53% White, 30% Hispanic, 4% Native American, 
3% African American, 2% Pacific Island/Asian, and 8% Other-mixture of ethnicities). 
Australian children consisted of 563 total participants (285 girls, 278 boys). Swedish 
children consisted of 680 total participants (324 girls, 356 boys) who were predominantly 
white. A grand total 1,954 children participated in this study (995 girls, 959 boys). 
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Appropriate approval from Institutional Review Boards for each country regarding 
research with human subjects was obtained. All participants returned a written informed 
assent form signed by their parents. 
Instruments 
Paragraph #6 Yamax pedometers (MLS-2000) were used in this study to measure 
the movement counts of children over a period of four weekdays. The Yamax pedometer 
is made in Japan and marketed under different names in the United States (My Life 
Stepper MLS-2000; New Lifestyles Digiwalker SW-200). The Yamax pedometer has 
been validated in the literature extensively (5, 7, 9, 14, 17, 24, 25). Pedometers are 
unobtrusive and convenient for participants. They measure vertical movement, are less 
costly, and have been shown to have less error than heart rate monitors and some 
accelerometers (5). The pedometer is limited in that it is unable to measure intensity, 
duration or frequency of activity and cannot store information other than total counts. 
However, when taking into consideration the intermittent activity patterns of children and 
the recent public health emphasis on promoting the accumulation of daily physical 
activity, these limitations are seen as acceptable (14). Particularly with children, it makes 
sense to collect a total step count at the end of the day rather than be concerned about the 
intensity and duration of short bouts of activity performed throughout the day.  
Paragraph #7 Pedometers were fastened to the waistband of participants’ pants or 
shorts in line with the right knee. When no waistband was available, a small belt was 
worn with the pedometer attached to the belt. The pedometers were worn for four 
weekdays since this has been found to be an appropriate length of time for determining 
Children’s Activity levels & BMI, Page 7 
 
habitual activity levels in children (7, 18, 23). A total step count at the end of each 
measurement period (day) was recorded for statistical analysis.  
Procedures 
Paragraph #8 Children put the pedometers on at the beginning of the school day 
and wore them until they went to bed, at which time they removed the pedometers. In the 
morning, they put the pedometer back on and wore it to school. During the first hour of 
school, a researcher collected the pedometers, recorded the step counts, resealed, and 
returned them to the children within one hour to begin the next measurement period. This 
procedure continued for all participants for four consecutive days (Monday through 
Thursday).  
Paragraph #9 Pedometers were sealed to assure they were not accidentally reset. 
Prior to participation in the study, participants were given a pedometer to examine and 
use during a physical education class. This helped dispel their curiosity about wearing a 
sealed pedometer during the data collection period. Participants were asked to maintain 
normal activity patterns during the study.  
 Paragraph #10 A validity check was implemented by asking 8-12 year old 
participants to fill out a survey (the survey was not developmentally appropriate for 
children under eight). The purpose of the survey was to help determine that participants 
wore the pedometer the entire time and not just for part of the day. Step counts for 
participants who reported having their pedometer off for longer than one hour’s time 
were not included in the analysis. The survey also asked participants to report the types of 
activity they did during the previous day.  
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Paragraph #11 Measures of height and weight were obtained for each participant 
to determine their BMI. BMI is used to assess weight relative to height and is an easy 
method for evaluating a large number of participants. BMI has recently been used to 
determine international cut points for overweight and obese children who will pass 
through a BMI of 25 and 30 at age 18 (4). Table 1 reflects the cut points that were used as 
the basis for comparison in this study.  
Results 
Paragraph #12 Descriptive data (N’s, means and standard deviations) for step 
counts by sex, age, and country were calculated to determine activity levels of children 
and can be found in Tables 2 and 3. Figure 1 illustrates the mean step counts by age and 
country for boys and girls respectively. Descriptive data (means and standard deviations) 
for BMI by sex, age, and country were calculated and can be found in Tables 4 and 5. 
Figure 2 illustrates BMI by age and country for boys and girls respectively. 
Paragraph #13 Comparisons of step counts and BMI between countries at each 
age and sex were analyzed using Oneway ANOVA. Significant differences between the 
three countries can be found in Tables 2-5. The null hypothesis was assumed and rejected 
when probability values of p < .05 were found. A large amount of variability existed 
within the groups (by age, sex, and country) for both step counts and BMI which led to 
further analysis. To more clearly view how the more active students varied from less 
active students, each group was divided into tertiles based on their step counts. For every 
age by sex group within each country, a significant difference was found between the 
most active and least active tertiles at p < .01. Mean step counts for the most active and 
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the least active tertiles can be found in Table 2 for boys and Table 3 for girls. BMI means 
for participants in the most active and least active step count tertiles can be found in 
Table 4 for boys and Table 5 for girls. 
Paragraph #14 Few significant correlations were found between step counts and 
BMI. Significant step count and BMI correlations (p<.01) were found for American boys 
ages 11 (r = -.389) and 12 (r  = -.553) and American girls age 9 (r = -.364). American 
and Australian girls, age 8, had significant correlations (r = -.276 and r = -.331 
respectively) at p<.05. No other significant correlations were found between step counts 
and BMI. 
Paragraph #15 Tables 6 and 7 show the percentage of boys and girls by age 
classified as overweight or obese using Cole, et al., (4) cut points. Tables 8 and 9 show 
the number of students classified as obese or overweight by activity tertile. Chi-square 
analysis showed significant frequency differences among boys and girls classified as 
overweight/obese or non-overweight/obese in both the U.S. and Sweden. 
Discussion 
Step Counts 
Paragraph #16 Contrary to previous research (8, 12, 16) the activity curve (as 
defined by the average daily step count) is somewhat level during the preadolescent 
years. Figure 1 shows a relatively flat slope that reflects a consistent accumulation of step 
counts throughout the ages of 6 to 12. The mean step counts for boys and girls are 
displayed in Table 2 and 3. The similarity in steps counts across all age groups in all three 
countries was an interesting finding since it has been often assumed that youngsters 
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become less active with age. Even if youngsters didn’t become less active with age, one 
would expect that the longer steps of older youths would result in fewer accumulated 
steps required to cover similar distances. This is one of the first studies to look at 
accumulated steps as a method of defining an “activity curve.” Other studies have used 
energy expenditure and activity recall to establish activity curves. It may be that older 
students become more efficient movers and are more accurate in recalling their previous 
day’s activity. This possible increase in efficiency and accuracy might result in the 
decrease reported in other studies (8, 12, 16). 
Paragraph #17 Tudor-Locke and Meyers (20) conducted a systematic review of 
the literature published on pedometer step counts and found only one study (15) that gave 
mean counts for pre-adolescent children. Rowlands et al. (15) studied 8-10 year old 
children (15 boys and 14 girls from North Wales) and found mean pedometer counts of 
16,035 for boys and 12,728 for girls which is similar to the pedometer counts found in the 
Swedish children in this study. The President’s Council on Physical Fitness and Sports 
sponsors an activity award that requires children to accumulate 11,000 steps for girls or 
13,000 steps for boys in a day to earn the award (11). Applying this award standard to the 
mean step counts in this study would make most participants award winners. 
Paragraph #18 Swedish children were the most active with American children 
accumulating the fewest number of steps. This pattern is seen consistently in all 
comparisons of step counts made in this study. Based on observations in each country, it 
is possible that different environmental factors may contribute to the differing activity 
levels. For example, in Sweden, participants lived in a moderate size community which 
Children’s Activity levels & BMI, Page 11 
 
was designed for walking and biking. In many cases, it was much quicker to take the 
walking paths into the city rather than drive around the perimeter looking for parking.  
Paragraph 19 Other factors that might have influenced activity differences are the 
SES and the structure of the school day. The SES for the families of Australian and 
Swedish students in the study was middle class with some upper middle class families. 
U.S. students came from middle and lower middle class homes. Studies with adults have 
shown that lower income groups are less active and have higher levels of body fat (21) 
and there is a strong possibility that this difference may occur with children also. Another 
factor that can impact activity levels is the amount of time students spending sitting in 
class versus the amount of time they are given for physical activity. An examination of 
in-class and free time showed that the U.S. schools in this study required 390 minutes of 
daily instruction time, gave students 70 minutes of lunch and recess time (free time), and 
60 minutes of physical education instruction each week. In contrast, Sweden offered 300 
and 100 minutes of daily instruction/free time with 80 minutes of physical education per 
week. Australia offered 285 and 75 minutes of daily instruction/free time with only 30 
minutes of physical education time each week. Nearly 70 percent of Swedish children 
participated in daily after-school sport clubs in grades 5 and 6. In the U.S. schools, about 
20% of fifth and sixth graders participated in after school sports activity. The majority of 
Australian children participated in an after school sport program on Fridays for 90 
minutes. Finally, approximately 80 percent of children walked or biked to school in the 
Swedish schools, 50 percent in the American schools, and 5 percent in the Australian 
school. 
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Paragraph #20 It is possible that the activity levels of Australian participants may 
have been underestimated. A substantial proportion of the participants (24%) 
of Australian youth reported swimming at least 30 minutes on at least 3 occasions per 
week. Since pedometers don’t measure biking or swimming activity, the differential in 
activity between American children and Swedish/Australian youth may actually be 
greater than that reported as pedometer counts. 
Paragraph #21 Standard deviations for pedometer counts showed much 
variability within groups by age, sex, and country. To see if this range of scores would 
reveal large differences in activity levels, each group was divided into tertiles. Tables 2 
and 3 present the data for participants in the top (most active) and bottom (least active) 
tertiles. For every age by sex group within each country, a significant difference was 
found between the most active and least active tertiles at p < .01. These differences 
highlight how, even within a specific age group, children vary greatly in their step counts. 
In all three countries, the least active youths accumulated approximately 5,000 to 7,000 
fewer steps than those youth in the most active tertile. This amounts to roughly 30 to 45 
percent fewer steps each day for those youngsters in the least active tertile. 
Paragraph #22 In Sweden, the 12 year old boys in the most active tertile 
accumulated 1,979 more step counts than the 7 year olds in the same tertile. Similarly, 12 
year old American boys in the most active tertile accumulated 2,985 more step counts 
than the 6 year olds. In contrast, the oldest Australian boys in the most active tertile (12 
years) collected 511 fewer steps than the most active 6 year old boys. The pattern in the 
least active tertile is mixed; the oldest Swedish boys accumulated 1,216 steps less than 
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the youngest group, the oldest Australian boys accumulated 1,540 steps more than the 
youngest group, while 12 year old American boys accumulated 531 steps less than the 
youngest group.  
Paragraph #23 The pattern for girls from 6-12 years (7-12 years in Sweden) 
based on tertiles is more consistent. In both the most active and least active tertiles, the 
oldest Swedish girls collected fewer steps than the youngest (1,539 less steps in the most 
active tertile, 2,153 less steps in the least active tertile) while the older Australian and 
American girls had similar step counts (Australian-most active tertile collected 114 steps 
less, least active tertile collected 627 less steps while the American-most active tertile 
collected 320 more steps and the least active tertile collected only 7 steps less).  
Paragraph #24 For boys, it appears older students in the most active tertile collect 
more steps than younger students. The step counts of girls seem to be more stable for 
Australians and Americans in both tertiles. The Swedish girls differed, however, and 
appear to collect fewer steps in the older groups, particularly for girls in the least active 
tertile. 
Body Mass Index 
Paragraph #25 When comparing the BMIs of students in this study by age, sex, 
and country (Table 3) to the international BMI standards (3), four groups of children 
were classified as overweight/obese. These were American boys ages 10, 11, and 12 and 
American girls age 12. No groups from Sweden or Australia were classified as 
overweight/obese. Further analysis was warranted to see if examining the groups by step 
count tertiles would give a better view of youth who might be classified as 
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overweight/obese. BMI scores for participants in the most active step tertiles and least 
active step tertiles were reviewed (Tables 4-5). The mean BMI for each of the tertile 
groups showed that American boys, ages 7 and 9-12 years, in the least active tertile are 
classified as overweight. The mean step scores of American girls in the least active 
tertile, for ages 8-9 and 11-12 years, were also classified as overweight. It is interesting to 
note that no mean scores for boys or girls in the least active tertile from Sweden or 
Australia were below the overweight/obese cut point.  
Paragraph #26 Table 4 shows how boys classified into most active and least 
active tertiles exhibited differences in BMIs. The difference in BMI between the 
youngest and oldest age groups is greater in American children than it is in Swedish or 
Australian children. Also, boys in the most active tertile showed much smaller BMI 
differences between the youngest and oldest age groups than did the least active 
participants. The oldest Australian boys differed by .73 points more than the youngest, 
Sweden differed by .32 more, and America differed by 1.67 more. Boys in the least 
active tertile showed an even greater difference than those in the most active tertile. 
American boys differed by 8.98 points more as compared to differences of 2.57 more for 
Sweden and 1.09 more for Australia.  
Paragraph #27 For girls, the BMI pattern among age groups is similar to the boys 
(Table 5).  Girls in the most active tertile showed much smaller BMI differences between 
the youngest and oldest age groups than did the least active participants. The oldest 
Swedish girls differed by 2.72 points more than the youngest; Australia differed by 1.87 
more, and America differed by 5.05 more. Differences were even greater for girls in the 
Comment [RPP1]: Rewrite to 
parallel the above paragraph. 
Change top to most active and 
bottom to least active 
Comment [SV2]: Bob, I tried 
to rewrite this as you suggested. 
See if it makes sense to you. 
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least active tertile. American girls differed by 8.04 points more as compared to 
differences of 5.89 more for Sweden and .82 more for Australia. The comparison of boys 
and girls in the most active BMI tertile reveals that girls in all three countries increase in 
BMI more than boys. 
Paragraph #28 Tables 6 and 7 offer another view of the large differences in 
overweight/obese children in the U.S. compared to Sweden and Australia. Over 33 
percent of all U.S. children were classified as overweight/obese compared to no more 
than 16.8 percent of all youth in Sweden and Australia. Tables 8 and 9 examine the 
number of boys and girls classified as obese/overweight by activity level. In all cases, the 
number of youngsters classified as obese or overweight increase as activity level (by 
tertile group) decreases. In the U.S. and Sweden, the frequency of overweight/obese 
youngsters significantly differs from the expected frequency. A significantly greater 
number of overweight or obese youngsters are found in the least active tertile while in 
Australia the frequency differences are not significant.  
Relationship of Step Counts to BMI 
 Paragraph 29 Correlation analysis found little relationship between step counts 
and BMI. Of the 40 correlations calculated, only 5 showed a significant negative 
relationship between step counts and BMI, and those correlations were relatively low. 
Significant correlations at p<.01 were found for American boys ages 11 (r = -.389) and 
12 (r = -.553) and American girls age 9 (r = -.364). American and Australian girls age 8 
(r = -.276 and r = -.331, respectively) had significant correlations at p<.05. The 
relationships found were in the direction expected (negative), and the greatest correlation 
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(r = -.553 for 12 year old American boys) accounted for 28.4% of the variance. While 
this is a fairly substantial amount of variance accounted for in a behavioral study, few 
significant correlations were detected. Generalizations regarding these few significant 
correlations should be made with caution. When looking at the tertile analyses, a 
relationship does appear among Swedish girls in the least active tertile. As they age, they 
decrease the number of steps taken while showing an increase in BMI. It seems intuitive 
that there would be a relationship between physical activity and BMI scores, however, 
while these data show some relationship, it is not consistent across all comparisons in the 
study.  
Limitations 
 Paragraph 30 Several limitations should be noted regarding this study. First, this 
study utilizes a cross sectional design. Children in this study were not measured on a 
longitudinal basis which limits the conclusions that can be made. Second, the 
convenience sample restricts generalizations that might be made across countries and 
within countries. Children in an eastern state within the United States may be different 
from children in a southwest state. Similar issues apply in both Sweden and Australia. 
Third, activity data was assessed during weekdays only; no weekend activity data was 
included in this analysis. Weekend data was gathered but was fraught with errors because 
participants forgot to put on their pedometer, lost it, or used it for only one of the two 
days. The large number of subjects made in impossible to go to the homes over the 
weekend to gather daily step counts. Thus, step counts were for the entire two day period 
and it was impossible to certify that participants had worn the pedometers for the both 
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days. Therefore, activity counts in this study refer to weekday activity only. Finally, as 
indicated in the methods section, there are limitations to the use of BMI as an indicator of 
overweight and obesity. While it can be use as an indicator of overweight and obesity it is 
just a screening tool and generalizations regarding BMI data should be made with 
caution. 
Conclusions 
Paragraph #31 This cross sectional study revealed that American children, as 
compared to Swedish and Australian children, have the lowest mean step counts and the 
highest BMI. The amount of increase in BMI between age groups among American 
youngsters is greater than their counterparts in Sweden and Australia. Swedish children 
accumulated the most daily steps with Australian youth close behind. Swedish girls 
clearly showed a decrease in step counts and an increase in BMI scores as they aged. 
Swedish and Australian children maintained a healthier weight throughout their 
prepubescent years than did American children (as evidenced by a greater percentage of 
American youth who are classified as overweight and who get heavier with age). 
Paragraph #32 This study focused on prepubescent children in three countries. 
Such studies need to continue into the adolescent years. A replication of this study with 
youth, ages 13-18, would provide a clearer picture of what happens to youth as they grow 
older into adulthood.  
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Figure Legends 
Figure 1 Mean Step Counts by Sex, Age and Country 
Figure 2 Mean BMI by Sex, Age and Country 
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Table 1 - International cut off points for body mass index for overweight and obesity by 
sex between 6 and 12 years, defined to pass through body mass index of 25 and 30 kg/m2 
at age 18 (British Medical Journal320, 6May2000, pgs. 1-6, with permission from the 
BMJ Publishing Group) 
 BMI 25 kg/m2 BMI 30 kg/m2 
Age Boys Girls Boys Girls 
6 17.55 17.34 19.78 19.65 
7 17.92 17.75 20.63 20.51 
8 18.44 18.35 21.60 21.57 
9 19.10 19.07 22.77 22.81 
10 19.84 19.86 24.00 24.11 
11 20.55 20.74 25.10 25.42 
12 21.22 21.68 26.02 26.67 
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Table 2 – Means for boys’ step counts by country and tertile  
   
 United States  Australia  Sweden 
Age Group N M (SD) N M (SD) N M (SD) 
All 
Students
30 12,579 1,780 34 13,864 3,127    
Most 
Active 
10 14,478 854 11 17,241 1,972    6 
Least 
Active 
10 10,653 925 11 10,408 832    
All 
Students
61 13,299 2,770 36 14,804 3,306 42 15,673* 3,148 
Most 
Active 
20 16,359 2,005 12 18,431 2,156 14 19,205 1,678 7 
Least 
Active 
20 10,517 1,359 12 11,338 1,408 14 12,329 1,419 
All 
Students
53 13,686 3,182 47 15,023 2,792 74 15,776* 2,787 
Most 
Active 
18 17,359 1,525 16 18,190 1,223 25 18,894 1,677 8 
Least 
Active 
17 10,309 1,424 15 11,908 975 24 12,782 1,208 
All 
Students
49 13,085 2,397 43 14,132 3,087 74 16,405*† 3,283 
Most 
Active 
16 15,761 1,075 14 17,208 1,713 25 20,003 1,875 9 
Least 
Active 
16 10,480 1,318 14 10,926 2,500 24 12,773 1,400 
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All 
Students
48 12,554 2,549 40 14,702* 3,553 50 18,346*† 3,747 
Most 
Active 
16 15,336 1,667 13 18,577 1,707 17 22,128 2,560 10 
Least 
Active 
16 9,918 1,314 13 10,876 2,106 16 14,304 1,936 
All 
Students
63 13,634 3,013 49 14,114 3,468 54 16,753*† 3,730 
Most 
Active 
21 16,934 2,057 16 17,639 2,172 18 20,778 3,180 11 
Least 
Active 
21 10,530 1,409 16 10,400 2,247 18 13,148 1,211 
All 
Students
21 13,872 3,605 29 14,184 2,247 62 15,975 4,621 
Most 
Active 
7 17,463 1,628 10 16,730 1,596 21 21,184 2,700 12 
Least 
Active 
7 10,122 2,664 9 11,948 515 20 11,113 1,968 
 
* Significantly different from America at p < .01 
† Significantly different from Australia at p < .01 
Comparisons within each country of most active to least active tertiles were significantly different at p < .01 for all comparisons 
within all countries.
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Table 3 - Means for girls’ step counts by country and tertile 
   
 United States  Australia  Sweden 
Age Group N M (SD) N M (SD) N M (SD) 
All 
Students
28 11,232 2,149 30 11,531 2,497    
Most 
Active 
9 13,596 1,472 10 14,446 1,532    6 
Least 
Active 
9 8,928 854 10 9,033 942    
All 
Students
49 11,383 1,923 26 11,250 2,969 29 14,026*† 2,684 
Most 
Active 
16 13,478 1,270 9 14,507 1,895 10 16,745 2,307 7 
Least 
Active 
16 9,389 1,072 8 8,190 1,510 9 11,384 1,253 
All 
Students
66 10,974 2,514 42 11,221 2,491 60 13,041*† 2,402 
Most 
Active 
22 13,825 1,385 14 13,928 1,160 20 15,346 749 8 
Least 
Active 
22 8,269 1,009 14 8,535 1,339 20 10,299 1,857 
All 
Students
64 10,955 2,899 44 11,806 2,386 73 14,578*† 3,162 
Most 
Active 
21 14,071 1,661 15 14,427 1,378 24 18,064 1,833 9 
Least 
Active 
21 7,833 1,565 14 9,184 986 24 11,105 1,474 
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All 
Students
79 10,949 2,172 49 12,322* 2,782 60 14,825*† 2,805 
Most 
Active 
26 13,386 992 16 15,508 1,385 20 17,807 1,399 10 
Least 
Active 
26 8,532 1,121 16 8,221 926 20 11,725 1,480 
All 
Students
72 10,661†‡ 2,615 50 12,210 2,503 52 13,370 3,454 
Most 
Active 
24 13,580 1,616 17 14,942 1,193 17 16,861 1,859 11 
Least 
Active 
24 7,896 1,069 16 9,344 1,207 17 9,695 2,582 
All 
Students
28 11,171 2,256 44 11,241 2,676 50 12,239 2,931 
Most 
Active 
9 13,916 1,374 15 14,332 1,469 17 15,206 2,162 12 
Least 
Active 
9 8,921 818 14 8,406 891 16 9,231 1,769 
 
* Significantly different from America at p < .01 
† Significantly different from Australia at p < .01 
‡ Significantly different from Sweden at p < .01 
Comparisons within each country of most active to least active tertiles were significantly different at p < .01 for all comparisons 
within all countries. 
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Table 4 - Means for boys’ BMI by country and tertile  
   
 United States  Australia  Sweden 
Age Group N M (SD) N M (SD) N M (SD) 
All 
Students
30 15.78 1.86 30 15.90 1.55    
Most 
Active 
10 16.47 2.88 10 15.71 1.56    6 
Least 
Active 
10 15.75 .95 10 16.68 1.57    
All 
Students
61 17.25† 3.68 35 15.80 1.17 42 16.33 2.33 
Most 
Active 
20 16.92 2.25 11 15.60 .77 14 16.83 2.43 7 
Least 
Active 
20 18.18 4.60 12 16.21 1.47 14 15.86 2.13 
All 
Students
53 17.45†‡ 3.07 46 16.34 1.84 69 16.18 1.77 
Most 
Active 
18 17.35 3.37 15 16.65 1.66 25 15.95 1.55 8 
Least 
Active 
17 17.93 3.45 15 15.82 1.11 21 15.96 1.68 
All 
Students
49 18.09 3.21 43 17.27 2.32 71 17.41 3.03 
Most 
Active 
16 17.23 2.77 14 17.84 2.82 24 17.57 3.85 9 
Least 
Active 
16 19.24 3.19 14 17.59 1.84 22 17.78 2.54 
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All 
Students
47 20.02†‡ 4.94 39 17.21 2.77 50 17.39 3.02 
Most 
Active 
16 19.57 4.88 13 16.57 1.90 17 16.63 1.69 10 
Least 
Active 
15 20.75 5.62 13 17.19 2.42 16 18.33 4.07 
All 
Students
63 20.60 5.81 49 18.87 3.18 53 18.85 3.23 
Most 
Active 
21 18.73** 2.94 16 18.11 2.14 18 17.50* 2.32 11 
Least 
Active 
21 24.63 7.87 16 19.47 3.83 18 19.63 3.19 
All 
Students
21 21.69†‡ 6.32 29 18.11 4.57 62 17.94 3.20 
Most 
Active 
7 18.14 2.86 10 16.44 5.70 21 17.15 1.94 12 
Least 
Active 
7 24.73 9.38 9 17.77 2.48 20 18.43 4.60 
 
† Significantly different from Australia at p < .05 
‡ Significantly different from Sweden at p < .05 
* p < .05, ** p < .01 - Comparisons are between most active and least active tertiles within each country 
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Table 5 - Means for girls’ BMIs by country and tertile 
   
 United States  Australia  Sweden 
Age Group N M (SD) N M (SD) N M (SD) 
All 
Students
28 15.71 2.07 30 16.03 2.04    
Most 
Active 
9 15.59 .69 10 15.70 1.42    6 
Least 
Active 
9 15.23 1.37 10 16.64 1.55    
All 
Students
48 16.55 2.24 25 15.58 2.62 26 15.60 2.52 
Most 
Active 
16 15.77 1.59 9 15.95 1.65 10 15.21 2.61 7 
Least 
Active 
16 17.16 2.56 7 16.70 3.48 7 15.82 2.31 
All 
Students
66 17.79‡ 2.96 42 16.67 1.99 57 16.43 2.03 
Most 
Active 
22 17.37 2.58 14 16.03 1.81 20 16.04 1.62 8 
Least 
Active 
22 19.00 3.61 14 17.40 2.20 18 15.87 2.25 
All 
Students
64 18.72†‡ 3.94 43 16.68 2.36 72 17.04 3.24 
Most 
Active 
21 17.50* 3.38 15 16.38 2.24 24 17.18 3.32 9 
Least 
Active 
21 20.60 4.79 13 16.56 3.17 24 16.69 3.39 
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All 
Students
79 19.32†‡ 3.22 49 17.40 2.69 59 17.84 2.71 
Most 
Active 
26 18.82 3.12 16 16.82 2.76 19 17.35 1.90 10 
Least 
Active 
26 19.21 3.03 16 18.12 3.02 20 18.51 3.33 
All 
Students
72 20.45†‡ 3.88 50 18.16 3.08 52 18.58 2.82 
Most 
Active 
24 18.90* 2.69 17 17.04 1.78 17 17.95 2.62 11 
Least 
Active 
24 21.47 4.19 16 18.37 4.48 17 19.47 2.85 
All 
Students
28 21.78†‡ 5.21 44 17.44‡ 1.77 48 19.52 4.52 
Most 
Active 
9 20.64 2.49 15 17.57 1.65 17 17.93** 1.89 12 
Least 
Active 
9 23.27 7.03 14 17.64 1.55 16 21.72 4.85 
 
† Significantly different from Australia at p < .05 
‡ Significantly different from Sweden at p < .05 
* p < .05, ** p < .01 - Comparisons are between most active and least active tertiles within each country 
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Table 6 -Number and percent of boys classified as overweight or obese* 
 
 Age 6 7 8 9 10 11 12 Total 
          
 N 
 
30 61 53 49 48 63 21 325 
 
America 
Number 
Overweight 
or Obese 
 
 
2 
 
18 
 
15 
 
15 
 
22 
 
29 
 
8 
 
109 
 Percent 
Overweight 
or Obese 
 
 
6.7 
 
29.5 
 
28.3 
 
30.6 
 
45.8 
 
46.0 
 
38.1 
 
33.5 
          
 N 
 
 42 74 74 50 54 62 362 
 
Sweden 
Number 
Overweight 
or Obese 
 
 
 
 
11 
 
6 
 
14 
 
7 
 
14 
 
7 
 
60 
 Percent 
Overweight 
or Obese 
 
 
 
 
26.2 
 
8.1 
 
18.9 
 
14.0 
 
25.9 
 
11.3 
 
16.6 
          
 N 
 
34 36 47 43 40 49 29 278 
 
Australia 
Number 
Overweight 
or Obese 
 
 
5 
 
2 
 
5 
 
9 
 
5 
 
14 
 
4 
 
44 
 Percent 
Overweight 
or Obese 
 
14.7 
 
5.6 
 
10.6 
 
20.9 
 
12.5 
 
28.6 
 
13.8 
 
15.8 
 
*Using International cut points from Cole, et al., (4). 
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Table 7 - Number and percent of girls classified as overweight or obese by age* 
 
 Age 6 7 8 9 10 11 12 Total 
          
 N 
 
28 49 66 64 78 72 28 385 
 
America 
Number 
Overweight 
or Obese 
 
 
2 
 
11 
 
24 
 
23 
 
36 
 
31 
 
10 
 
137 
 Percent 
Overweight 
or Obese 
 
 
7.1 
 
22.4 
 
36.4 
 
35.9 
 
46.2 
 
43.1 
 
35.7 
 
35.6 
          
 N 
 
 29 60 72 60 52 50 327 
 
Sweden 
Number 
Overweight 
or Obese 
 
 
 
 
3 
 
8 
 
12 
 
11 
 
10 
 
11 
 
55 
 Percent 
Overweight 
or Obese 
 
 
 
 
10.3 
 
13.3 
 
16.7 
 
18.3 
 
19.2 
 
22.0 
 
16.8 
          
 N 
 
30 26 42 44 48 50 44 284 
 
Australia 
Number 
Overweight 
or Obese 
 
 
6 
 
2 
 
9 
 
4 
 
12 
 
6 
 
2 
 
41 
 Percent 
Overweight 
or Obese 
 
20.0 
 
7.7 
 
21.4 
 
9.1 
 
25.0 
 
12.0 
 
4.5 
 
14.4 
 
*Using International cut points from Cole, et al., (4) 
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Table 8 - Number of girls classified as overweight or obese* by activity level 
 
 
 
Countries 
 
 
BMI Classification 
 Least 
Active 
Tertile 
More 
Active 
Tertile 
Most 
Active 
Tertile 
 
 
Total 
 
 
U.S.a 
 
Not Overweight/Obese 
 
Count 
 
66 
 
84 
 
98 
 
248 
  Expected Count 81.8 84.4 81.8 248.0 
       
 Overweight/Obese Count 61 47 29 137 
  Expected Count 45.2 46.6 45.2 137.0 
       
 Total Count 127 131 127 385 
  Expected Count 127.0 131.0 127.0 385.0 
       
       
Swedenb Not Overweight/Obese Count 82 89 101 272 
  Expected Count 89.0 93.2 89.8 272.0 
       
 Overweight/Obese Count 25 23 7 55 
  Expected Count 18.0 18.8 18.2 55.0 
       
 Total Count 107 112 108 327 
  Expected Count 107.0 112.0 108.0 327.0 
       
       
Australia Not Overweight/Obese Count 73 84 86 243 
  Expected Count 78.7 82.1 82.1 243 
       
 Overweight/Obese Count 19 12 10 41 
  Expected Count 13.3 13.9 13.9 41.0 
       
 Total Count 92 96 96 284 
  Expected Count 92.0 96.0 96.0 284.0 
       
a χ2(2, N = 385) = 17.595, p = .000 
 
b χ2(2, N = 327) = 12.632, p = .002 
 
*Using International standards from Cole, et al., (4). 
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Table 9 - Number of boys classified as overweight or obese* by activity level 
 
 
 
Countries 
 
 
BMI Classification 
 Least 
Active 
Tertile 
More 
Active 
Tertile 
Most 
Active 
Tertile 
 
 
Total 
 
 
U.S.a 
 
Not Overweight/Obese 
 
Count 
 
57 
 
83 
 
76 
 
216 
  Expected Count 71.1 73.1 71.8 216.0 
       
 Overweight/Obese Count 50 27 32 109 
  Expected Count 35.9 36.9 36.2 109.0 
       
 Total Count 107 110 108 325 
  Expected Count 107.0 110.0 108.0 325.0 
       
       
Swedenb Not Overweight/Obese Count 91 100 111 302 
  Expected Count 98.4 101.8 101.8 302.0 
       
 Overweight/Obese Count 27 22 11 60 
  Expected Count 19.6 20.2 20.2 60.0 
       
 Total Count 118 122 122 362 
  Expected Count 118.0 122.0 122.0 362.0 
       
       
Australia Not Overweight/Obese Count 73 79 82 234 
  Expected Count 75.8 80.8 77.4 234.0 
       
 Overweight/Obese Count 17 17 10 44 
  Expected Count 14.2 15.2 14.6 44.0 
       
 Total Count 90 96 92 278 
  Expected Count 90.0 96.0 92.0 278.0 
       
a χ2(2, N = 325) = 13.083, p = .001 
 
b χ2(2, N = 362) = 8.622, p = .013 
 
*Using International standards from Cole, et al., (4). 
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Figure 1 - Mean Step Counts by Sex, Age and Country 
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Figure 2 - Mean BMI by Sex, Age and Country 
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